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March 1st, 1915. 


‘SO L735 6 


To cover Labor and tieoetal to manufacture moulds 
for the Disc Records also includes Sub Master Blanks, 
Label Blanks and Varnished CneessCloth. 


Year ending 2/28/16 


Supersedes SO 2187 


S59 2784 


To cover Labor and Material for making Disc Records 
also to include boxing, numbering and labeling. 


Year ending 2/28/16 


Supersedes SO 2189 


S0_2789 


- ' 


—- ee 


To cover Labor end Material for experimenting on the 
Dise Record. 


Year ending 2/28/16 
Supersedes SO 2193 


$0. 2801 


na Material to manufacture Disc Master 
ax) this order includes manufacturing 
eav7ins, Finishing and whatever other 
ary to finish this blank. 


To cover Labor ¢ 
Blank Complete (° 
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24 days in each month is actual wrking average. 
Meaty lL 
At this time average daily production is 25,000 


records from 44 working moulds. 
Total product 600,000 records per month. 


I understand this would give 35,294 records for each 


of 17 supplement numbers, if no catalogue numbers are printed. 


As to the hits, it wold be impossible to cull from 
£11 the new music enough good hits per month to make up & good 
attractive list of more than 4 tumes, or 2 records. (See Hayes’ 
letter. ) 

As this is insufficier: *o warrant a special hit list, 
we can pick out 6 more of the great aics of past time, long since 
forgotten, and far superior to the 4 hits published in the month 
at hen. This would make 10 hits, or 5 records, am they would 


‘be real hits and probably all good sellers and few returns. 


If wo méke .. 211 e027 the 10 hits fre recent ts you 


will be . slled to put on 2 hits good, 1 pretty ~ood, 1 vnly fair 
and the other 2 dances, 4 very indifferent. Then you would 


satisfy nobody and have many returns. . 
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With 10 hits (5 records) as a hit list, we now have 
32 tunes, 16 records, for regular monthly list. I think that, 
in view of our mould capacity, this should be reduced to 20 tunes, 
10 records, | 


which would give us; 


(Hit list 5 records 10 tunes 
Monthly ( : 
(Regular new list 10 records 20 tunes 


Keep this constant until such time as we have in= 
creased our mould making capacity to a point where we can adopt 
& new chemé.e 


If the total orders for regular 


list averages 10,000 for each number 
and hits . 16,000 "= * “ 


this gives total for month Regular 100,000 
mlm wm wm Bats _ 90,000 


Leaving capacity right now of 410,000 for catalogue 


= ia a er ee! 


numbers, which is 68% of old catalogue to 324 of Hits and New ” 


Regular. 


At present our capacity is increasing at the rate of 
1000 records daily, and with new process and better men there is 
no reason why it should dimish, except from fire, etc., labor, etc., 
lack of mterials, etc. I am almost certain that if no more 


experiments or changes are permitted then the output will be 40,000 


daily by July lst or sooner. | This would give you 960,000 records 
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monthly. 
If we print 100,000 of new Regular 
and 90,000 " Hits | 
we oan print 710,000 of Regular Catalogue 
In manipulating Regular Catalogue I think we should . 
grade its selling capacity into 4 grades, 30 that we oan get a fow. - 
of all numbers quickly and maintain constantly a stock of sll 
nunbers. . We should start on grade 4, This filled then B and 


80 Ons. ~ 


It will require sane data: and considerable planning 
to do this in the best way. Manipulating the moulds through 
baths and printing room in this case is more canplicated than ap- 


pears on the face. I find that some of our finest tunes were 


0 ape a 


never properly instrumented or recorded; that many were injured 
masters, and same we have ruined and lost the mast and submaster. . 


These I can have made over with great improvement. 


Note = All of this memo. is based on & guess as to 
anes number you put out, Hits and supplements and Regular Catalogue. 
= ee Correcticas can be made accordingly to get my idea, as this is : 
only & starter for discussion. : : c: 
We should start now since, we are all on the new 
Militine; I understand and should proceed es follows: | 
i | 


lst: Take account of number:.of moulds Operated and cycles 


performed. | | | ~ 
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2nd: Keep account of moulds rejected. 

3rd: Take account of unmatched moulds on hand belonging 
to the working groups of 44 at the end of the day you start this 
record. 

4th: At end of the month you can get percentage of unmetched 
pairs to the total intact. Say you find it 5%. Then to pre=- 
vent waiting we should make 5 or 6%more of each tune than is re- 
quired. : | | 

5th. Another way is to keep a considerable number of 2nd 
feméles in stock after you have made all the working moulds you 
want. Then the moment a pair vathined atimitahel. notify the 


director who pulls 2nd females from vault and in 3 days (theoretical) 
the match is made good. 


Note - If we had room to store them we could save all 
our females. Then you could get any catalogue print in é itayn. 
There would be 24 females for each tune and I think we can strip 

far more than 8 times Prom nickel. This would shorten the time 
on old catalogue stuff from 39 days (theoretical) to 3 days 
(theoretical). ‘i 


 & test of a couple of 2nd females should be made to 


see how many strippings are possible from one female before it 


shows eny impairment, using the long process for making female 


and working mould. 
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Supplement regular 12 Records - - (Reguler) 


Hits 5 ~ (10) tunes. Works 3 months ahead. (Specials) 
If hit comes out in N. Y., to be on sale 3 months after hearing, 
if recording is good. If not good, it is either-cut out or 


made over. This, of course, extends the period of 3 months. 


If only 2 hits they fill in with next best stuff even if no good. 


After Miller gets lists it takes 2 weeks to record and get over - 


sometimes a month. | ip a" sa 
Shortest time with lead technique is 30 days. | S 
‘ Hence 3 weeks collect | 


3 " Miller Recording 
4 j." Plating 
10 " or 2-1/2 months 


“to get ready for printing with enough moulds, 


Previously to new hit idea, we had regular list, 
In this was included the few hits. 
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LetgZer to Theodore Edison coneerning 
new method of plating 
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In July 1920, I was engaged by Mr. T. A. Edison to modernize the 
entire process for making the nickel-faced copper moulds that were used 
to press out the disc records. It was taking approximately three 
weeks from the time the newly recorded Wax Masters were delivered to 
West Orange from our New York Szudio, before the first prints from the 
Wax Masters could be heard, As a result of the experimental work by | 
Mr. T. A. Edison and myself, the process was changed so that the 
three-week period mentioned above was reduced to three days. The 
first disc record made by this improved process is on display in 


_ Mr. Edison's Library, (£-3-& E-35) 


This improved process remained in use right up to the time the 
Disc Record Manufacturing Division was shut down. It may be described 
as follows: ‘ 


i. The Wax Masters were recorded in our New York Studio and 
delivered to the plant at West Orange in the evening of the same day 
that the recordings were made. Mr. Walter Miller, who headed our 
New York Studio at the time, and who lived in West Orange, would usually 
bring the Wax Masters in on his way home, It was the practice to make . 
three Wax Master Recordings for each selection, and they were identified 
by a serial number and the letters A, B, am OC, 


2. On the morning following the delivery of the Wax Masters, they 
were turned over to the Plating Department employee who was responsible 
for the grafiting operation. This grafiting process, the purpose of 
which was to provide the recorded face of the Wax Master with an electro 
conductive surface, had replaced the gold coating process, because it 
saved a full day's time. At first, the grafite that was used to coat 
the wax was purchased as ordinary commercial grafite, and subjected to 
an elaborate purification process which consisted of fusing the grafite 
with caustic soda, then dissolving out all the impurities, rinsing 
thoroughly in distilled water, with a final rinse in pure grain alcohol. 
Later I discovered a small company in Connecticut that specialized in 
making and selling grafite, purified for electroplating purposes, and I 
was able to buy this grafite cheaper than I could purify it myseif, so 
we discontinued the purification process. The grafiting of the Wax 
Masters took only a few minutes. They were placed on a table which 
couid be made to revolve slowly while being brushed with a very fine 
silk bristle brush saturated with prafite, which just barely touched 
the face of the Wax Master. At first Mr. Edison was somewhat concerned 
that this brushing action might result in removing some of the wax, 
thereby causing poor reproduction. However, I was able to reassure 


him by letting him tisten to and inspect two records of the same selection, 


One made by the old Gold Coating Process, and one by the grafiting process 
described above. He was unable to see or hear any difference. When 
the grafiting of the Wax Masters was completed, they were brought down to 
the Master Plating Room located goes below the Grafiting Room in the — 


‘Same iy (224). 
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_ from the Wax to be used as the Copper Master. 


3. As soon as the Grafited Wax Masters were received by the man 
responsible for the copper plating of the masters (Peter Dempsey), he 
would mount each Wax Master on a suitable, specially designed, plating 
holder, which permitted the master to be rotated while semi-submerged, 


in a Copper Plating Bath, with the electric current passing from a 
Copper Anode in the bath through the Copper Sulfate-Sulfuric Acid 
solution to the grafited face of the Wax Master, depositing a coat of 


copper on to the grafited face. It formerly took several days before 
the deposited copper was heavy enough (about .030") to be stripped 
However, we were able — 
to cut this time down to 2) hours or less. As soon as the recorded 
face of the Wax Master was completely covered with Copper, an operation 
that took about four or five hours, the Wax Master and holder, were 
transferred to another bath, which.was~a cylindrical. hard rubber pot 
containing a more concentrated copper-plating solution, and in this 
bath, the Wax Master was suspended face down, and completely submerged. 
In the bottom of the hard rubber pot was a Copper Anode. By increasing 
the concentration of the Copper Sulfate solution to permit higher 
current densities, and by rapid circulation of the solution between 


_ the plating baths and the central storage tank, the Copper Masters 
were heavy enough for stripping from the Wax the following morning. 


lh. When the Copper Master plated to the Wax Master had reached 


if the proper thickness, the plated Wax Master was delivered to 
Mr, Frank Clancy, Supervisor of the Lathe Department on the 3rd floor 


— + - 


of Building 2). Here it was mounted on a Lathe, the outer edge turned 


down until the line of separation between Wax and Copper became visible, 
and then the Copper Master was stripped from the Wax. 


The Wax was 
returned to the Silver Lake Wax Department for remelting. The Copper 


Master would have a brass lug soldered in the center of the back of 


the mould and returned to the Plating Department. 


5. In the Plating Department, the first step was to place the 
Copper Master face up on a turn-table of a polishing machine, so 
designed as to permit the turn-table to rotate, while a circular 
brush, fed with a rouge polishing compound rotated slowly, with the 
bristies in contact with the face of the Copper Master. Although 
this polishing operation produced a completely clean surface on the 
face of the Copper Master, it did not affect adversely the sound 
reproduction. 


6. After polishing, the Copper Master was mounted on a Mould 


- Holder, placed in an electro-cleaning bath (a Sodium Sulfate solution), 
' Lor about two minutes to insure a chemically clean surface, rinsed 


in distilled water, and then immersed in the "8-1" solution and rotated 
for about two minutes. It was then removed; rinsed again in distilled 


_water, and BIRO e. rage while still one in the Nickel Plating 
| Bath, | , a : 
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7. The Nickel Plating operation under the old process required 
at Least ten hours to get the required thickness of coating (about 


0.000;"). By increasing the density of the Nickel Plating Solution 


using Glacial Ascetic Acid to improve conductivity, and immersing 

the Copper Master in the solution face down instead of semi-submerged 
/ags was previously done, and using Nickel Shot for an anode instead of a 
solid cast anode, the total time required to get the desired thickness 
of nickel was reduced from ten hours to two hours. The Nyckei Shot was 
contained in a hard rubber, round, tray at the bottom of the hard 

rubber cylindrical plating bath, and was periodically removed from 

the bath and washed free of the Nickel Sludge which is formed during 

the Electroplating process. The sludge was replaced by new Nickel Shot. 


.: Additiona: changes made to speed up the Nickel Plating consisted of 


raising the temperature of the Nickel Solution to about 120°F, and 


3 : process to be washed to the bottom of the plating bath by the circula- 


-circulating it rapidly between a central storage tank and the indi- 


vidual plating baths. As a result of these various changes, we were 


‘able to reduce the plating time from ten hours to two hours. Because 


-0f the increased current density, there was a tendency occasionally 
_.toward the formation of an excess of Hydrogen gas bubbles to be re= 


leased, which if allowed to settle on the face of the mould being 


plated would result in a series of small holes in the plating. To 


prevent this, we added some hydrogen peroxide, which combined with the 


excess Byoreeer to form water. 


8. After tio hours in the Nickel Plating Bath, the Copper Master 


was removed from the bath, rinsed quickly and thoroughly, and trans- 


ferred without any delay into the Copper Plating Bath, which was also 
a cylindrical hard-rubber pot, with a specially designed copper anode 
at the bottom of the pot. The Copper Master attached to its Mould 
, Holder, was suspended face down in the Copper Plating Solution in 
this pot, and rotated rapidly with the current’on. The cast copper 


ie anodes used for this high speed copper plating process were made in our 


i 
'own copper foundry located in the rear of Building 1, and were so | 
designed as to permit of a maximm surface facing the cathode (master) 
and also to permit the Copper Sludge which was formed in the plating 


ting copper plating solution. The copper plating solution was stored 
and heated in large crocks from which it was pumped and fed individually 
_to each Copper Plating pot. Sifice.any interruption in the electro- 
plating before the desired thickness of copper was obtained would spoil 


_, the mould, it was necessary to guard against such an interruption by 


j, having available at all times an emergency source of current. This 
: Was accomplished by keeping a sufficient number of Edison Nickel-Iron | 
t Batteries in a separate room in Building 22A,. These batteries were | 


* connected in such a manner as to permit of an immediate switch in the 


«event of a power failure. The electroplating process was continuous - 
_, 2) hours a day, seven days a week. I was on call at all times in 
|. the event that anything went wrong with the process. 
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9. On the morning following the start of the copper plating of 
the female to the Copper Master, the Master with its plated female was 
removed from the Copper Bath and its holder, washed, dried, and delivered 
to a room adjacent to the plating room. Here a trained lathe operator 
turned down the beaded copper plated edge, until the line of separation 
between the nickel face of the female, and the Copper Master, became 
visible. Then on a machine specially designed by Sam Moore for this 
purpose the Master and female were separated cleanly, without in any way 


-. Marring the surface of either one. The time required for making a 


Female from a Copper Master totaled about 2 hours as compared with a 
minim of three days by the old process. 


10. The Nickel faced Female Mould, after stripping from the Copper 
Master, was sent up to Mr. Clancy on the 3rd floor of Building 2h where 
a brass lug was soldered to the center of the back of the mould, so that 
it could be screwed to the Mould Holder, and returned to the Plating 
Department. Here it was given a quick polish similar to that given the 
Copper Master, but since the Nickel face was so much tougher than the 
copper face on the Master, the polishing compound in this case consisted 
of a fine emery paste. After polishing, the femaie mould was put through 
the same cycle as the Copper Master, as described above; i.e., Eiectro- 


Rinse and place in Copper Plating Bath until the following morning. It 
was then removed, the plated mould stripped from the Female, and sent 
up to Mr, Clancy to be finished to glass-like smoothness on the back, 
so it could be used to press out the male recording on its nickel face, 
on to the Disc Record Blanks. This was called the Working Mould, and 


if properly handled could print several hundred Disc Records. 


» JL; The complete cycle as described above, from the receipt of the 
Wax Master Recording to the completion of the Working Mould, could be---- 
repeated as many times as necessary to print the number of records needed 
for sales. The Copper Master could produce about ten Females. Each 
Female could produce at least a dozen Working Moulds, and if by any 
chance something happened that would interfere with the completion of 


‘the number of moulds needed, it was always possible to start with one 


of the other two Wax Masters kept in the Vault for emergencies. 


12. All three Wax Masters on a given selection were put through the 
above cycle so that at least one print from each Master could be listened 
to by our Music Committee, of which Mr. Thomas A. Edison was a member, 
and this Committee chose one of the three for production. However, to 
insure that nothing happened that would cause any deterioration with the 
face of the Copper Masters, I arranged that after they were no longer 


‘ needed for immediate use, they were put through the plating cycle again, 


but were not separated from the plated female. The Copper Masters with 


+ the female mould plated to them for protection were stored in the Vault 


for possible future use and safe keeping. 
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“ “Formulas of Solutions used in Plating Department 





: iit é : : ae "8.);" Solution 8 gallons Distilled Water = 00 ce of a 5% solution of 
th eer aye | Selenious Acid (5 gms Acid to 100 ce H,0) 

Ye ad A wig (To enable separation of plated surfaces) 

| ag r 


BS ste tea Revtrosloming Bath Concentrated solution of Sodium Sulfate made 
ae sitightly alkaline with Sodium Hydroxide 


}. °°. °: High Speed Nickel Plating 
|} ie 2 Nickel Suifate + 
WALA asl sd _ Glacial Ascetic Acid "5 to 6 co per liter 
sili, : pH - 6 to 6.2 f 


Solution 
Ho0 Crystals - 430 gms per liter 






4 as On Ses 


| 

: 

} |} «.. «:». High Speed Copper Plating Solution 

. | Sega! HE ES | Specific Gravity at 34° 3 39880 ms iby 

iif a a tet ': § “!° Copper Sulfate .5 Ho0 Crystals 350 gms per liter | | 
| 





Sulfuric Acid cue 32 cc per liter 
Wax Master Copper Plating Solution | | | : 


| | rue Sa Copper Sulfate .5 HO Crystais 250 gms per liter : 
oy _.  Sulfurde Acid yds 2h cc per liter Me | 
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